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$x(t)$ $x_{c}\iota(t)$













$dx(t)/d_{v}^{t}$ x(t)+\mbox{\boldmath $\omega$}n2x(t) $=0$ –
$x(t)=A\sin(\omega_{n}t)+B\cos(\omega nt)$
$(_{\ddot{X}(t)}:=d^{2}x(t)/dt^{2})_{0}_{}^{\vee}$ $A,$ $B$







$K(x=b, T;x=a, 0)$ $\omega$
$[4]_{\text{ }}$




















$L= \frac{1}{2}P_{ij}(t)\dot{X}^{i}\dot{x}^{j}+Q_{ij}(t)X^{i}\dot{x}^{j}+\frac{1}{2}\hslash_{j}(t)x^{i}x^{j}+S_{i}(t)x^{i}$ . (1)




$\Lambda_{ij}$ \Lambda ij $=-d/dt(P_{ij}(t)d/dt+Q_{ji}(t))+Q_{i}j(t)d/dt+R_{ij}(t)$
(2) $\overline{x}^{i}(t)$ Dirichlet
$\overline{x}^{i}(0)=a^{\grave{l}}$ , $\vec{x}^{i}=b^{i}$ , (3)
$a^{i},$ $b^{i}$ (2) $x^{i}(t)$
$\overline{x}^{i}(t)$ – 2 $u_{k}^{j}(t),\dot{\theta}_{k}(t)$
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$s^{i}(t)$
$\Lambda_{ij}u_{k}^{j}(t)$ $=$ $\Lambda_{ij}v_{k}(jt)=0$ ,
$\overline{x}^{i}$
$=$ $A^{k}u_{k}^{i}(t)+B^{k}v_{k}^{i}(t)+s^{i}(t)$ .
$A^{i},$ $B^{i}$ $u_{k}^{j}(t)$ , $v_{k}^{j}(t)$
$u_{k}^{i}(0)$ $=$ $\dot{v}_{k}^{\overline{l}}(0)=0$,
$v_{k}^{i}(0)$ $=$ $\delta_{k}^{\acute{l}}$ .
$\dot{u}_{k}^{i}(0)$ (3) $A^{k},$ $B^{k}$




$\wedge f$ $\wedge d-f$
$U(T)=d-ff\{\{$
$*$ $f=0$
$\det U(T)$ non-caustics $f=d$
$i$ $0<f<d$ $f$ $A^{i}$
$f=d$ cautics full $causiics\text{ }0<f<d$







$x^{i}(T)$ $A^{k}$ $f\neq 0$ $\mathrm{A}^{k}$
$k=f+1,$ $\cdots,$ $d$




















–. (4) o compensation factor
$\rho^{i}(t)$ (4) xi(
$x^{i}(t)=\overline{x}^{i}(t)+\beta^{i}(t)+\eta^{i}(t)$ .







$i=f+1,$ $\cdots,$ $\dot{d}$ $\rho^{i}(T)=0$
$x^{i}(t)$ (3) $x^{i}(t)$





(6) $k=1,2,$ $\cdots,$ $f$




$=$ $I[ \overline{x}+\rho]+\frac{1}{2}\sum_{n}\lambda_{n}a_{n}^{2}+\sum_{n,i}\lambda_{n}a_{n\int \mathrm{o}dt(t}T\rho^{i})x_{n}(it)$
$+ \sum_{i,j,n}\rho^{i}(T)Pij(\tau)a_{n}\dot{\chi}_{n}^{j}(T)$
- $Dx=D\Pi_{i}\eta^{i}\propto\Pi_{n}a_{n}$





$\det’M$ $d\cross d$ $M$ $f\mathrm{x}f$





(7) $( \prod_{n\neq \mathrm{z}\mathrm{e}\mathrm{r}\circ}$ mode $n$$\lambda)^{-1}/2$
$(n \neq \mathrm{z}\mathrm{e}\mathrm{r}\mathrm{o}\prod_{\mathrm{e}\mathrm{m}\mathrm{o}\mathrm{d}}\lambda n)-\frac{1}{2}=|_{n\neq 0}\mathrm{z}\mathrm{e}\mathrm{r}\circ\prod_{\mathrm{e}\mathrm{m}\mathrm{d}}\lambda_{n1}-\frac{1}{2}\exp(-i\frac{\pi}{2}m)$
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$K(b, T;a, \mathrm{o})$
$K(b, T;a, \mathrm{O})=R(T)\prod_{i=1}^{f}\delta(\sum_{j}[(U^{\perp}(\tau))_{i}j(\dot{\nu}-hj(a))])e^{i\ominus(b,;^{a,0)}}\tau$ (10)
$\Theta(b, \tau;a, 0):=\frac{1}{\hslash}I[\overline{x}]-\frac{\pi}{2}m+\gamma$




$\prod_{i=1}^{d}\delta(a^{i}-C^{i})=\int\prod_{i=1}^{f}dbiK^{*}(b, T;C, \mathrm{O})K(b, \tau;a, 0)$
[8] $Tarrow \mathrm{O}$
$K(b, \tau_{;a}, \mathrm{o})=(2\pi i\hslash)^{-}\frac{d-f}{2}\sqrt{|\det Z|}\prod_{i=1}\delta f([U^{\perp}(\tau)(b-h(a))]^{i})\exp(\frac{i}{\hslash}I[\overline{x}]-\frac{i\pi}{2}m)$
$Z$
$Z_{ij}=\{$
$\{\delta_{n}^{i}-u_{n}^{i}(\tau)\}v_{j}n(T)$ $j=1,2,$ $\cdots,$ $f$









41 caustics $d$ $d$ partial caustics
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